In this article, we first extend several basic theorems of the operation of vector in 3-dimensional Euclidean spaces. Then three unit vectors: e1, e2, e3 and the definition of vector function in the same spaces are introduced. By dint of unit vector the main operation properties as well as the differentiation formulas of vector function are shown [12] .
The notation and terminology used in this paper have been introduced in the following papers: [7] , [11] , [2] , [3] , [4] , [1] , [5] , [8] , [9] , [6] , [10] , and [13] .
Preliminaries
For simplicity, we use the following convention: r, r 1 , r 2 , x, y, z, x 1 , x 2 , x 3 , y 1 , y 2 , y 3 are elements of R, p, q, p 1 , p 2 , p 3 , q 1 , q 2 are elements of R 3 , f 1 , f 2 , f 3 , g 1 , g 2 , g 3 , h 1 , h 2 , h 3 are partial functions from R to R, and t, t 0 , t 1 , t 2 are real numbers.
Let x, y, z be real numbers. Then [x, y, z] is an element of R 3 . One can prove the following proposition xiquan liang and piqing zhao and ou bai
(1) For every finite sequence f of elements of R such that len f = 3 holds f is an element of R 3 . The element e 1 of R 3 is defined by: (Def. 1) e 1 = [1, 0, 0].
The element e 2 of R 3 is defined as follows: (Def. 2) e 2 = [0, 1, 0] .
The element e 3 of R 3 is defined as follows: (Def. 3) e 3 = [0, 0, 1].
Let us consider p 1 , p 2 . The functor p 1 × p 2 yielding an element of R 3 is defined as follows: 
Vector Functions in 3-dimensional Euclidean Spaces
We now state a number of propositions: 
Let f 1 , f 2 , f 3 be partial functions from R to R. The functor VFunc(f 1 , f 2 , f 3 ) yielding a function from R into R 3 is defined as follows:
We now state a number of propositions:
Let us consider p 1 , p 2 , p 3 . The functor |p 1 , p 2 , p 3 | yields a real number and is defined as follows:
Next we state several propositions:
The Differentiation Formulas of Vector Functions in 3-dimensional Euclidean Spaces
Let f 1 , f 2 , f 3 be partial functions from R to R and let t 0 be a real number. The functor VFuncdiff(f 1 , f 2 , f 3 , t 0 ) yielding an element of R 3 is defined as follows:
Next we state a number of propositions: (93) Suppose f 1 is differentiable in t 0 and f 2 is differentiable in t 0 and f 3 is differentiable in t 0 . Then VFuncdiff( 
